Changes in phosphodiesterase activity in the developing rat submandibular gland.
Developmental changes (from 2 to 26 weeks) in phosphodiesterase (PDE) activity in the rat submandibular gland were investigated. Major activities for both cAMP- and cGMP-PDE were present in the 100000 x g supernatant fractions (70-90% of total activities), but not in the pellet fractions, during development. The effects of stimulators (Ca(2+)/calmodulin and cGMP) and inhibitors (cGMP, cilostamide, rolipram and zaprinast) were investigated in the supernatant fractions. During development, PDE4 (cAMP-specific PDE) was a major PDE, indicating that the majority of cAMP is hydrolysed by PDE4. In the young rat, PDE1 hydrolysed cGMP three-fold more than the control, and PDE2 (cGMP-stimulated PDE) was present, indicating that the concentration of intracellular cGMP may be enhanced, and cGMP may function in the growth pathway in the submandibular gland. Chromatograms eluted on a Mono Q HR5/5 ion-exchange column supported the results of the inhibition studies: PDE1, PDE2, PDE3, PDE4 and PDE5 were present in the young submandibular gland, and PDE1, PDE3, PDE4 and PDE5 in the adult gland. Expression of PDE5 was detected by inhibition studies, reverse transcriptase-polymerase chain reaction and Western blotting in the submandibular gland.